DOCOflEHf BESOHE. 



fiD 206 1175 

TITLE 



IRSTITOnOH 

< * 

P5P0RT RO 
POB DJITB 
H0T5 



SDBS PPIC? 
DBSCRIPTOBS 



SE 0J5 5*9 



Xcaaeaic BaployieDt of Scientists and Engiaeers 
Increased 6X Between 1978 Hnd 1980. Science Resources 
Stadies Highlights. ' 

Rational Science Ppandation, (rashington, D.C. 'Oitr. of 
Science Besoarces Studies. 

HSF-81-315 ' ^ 

3 Jlug M . ' * 

5p.: H^Avai^ablff in hard copy due ^ aarginal 
leqib|.I^'y of original document. 

HP01 Plus Postage. PC Hot Available from EOBS. 
^Colleges: Bnployed- Roaen: *BiployBent Patterns: 
Bngine.ering Education; *Engineers; Peiales* Bigher 
0 ' Education: national Surveys: Research; Besaarch and 

Developoent Centers; Science Careers; Science 
BducatioA: ♦Scientists: *Oniversities 

" • ' 1 . • ' 

JIBSTPJICT ^ 

Based upon the findings .of the Rational Science 
Pounaation's (HSP) Survey of Scientific and Engineering Pecsocnel . 
Baployea at Ot^iversities and Colleges, January 198(}f this report 
presents highlights and sunmaries of statistical $ata regarding 
trends in academic eoployBent of scientists and eagineersw between 
ia7B and 1990. Data are reported concerning: (1) the employment 
sta*:us (whether employed part-time or full-time); (2) type "or\ 
institution: (31 research and development activity: («) fteld^ of 
emplovment: (5) institutional contro^l: and (6) employment of women in 
♦-he /field. (CS) ^ ^ : » * . 
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Academic Employment of Scientists and Engineers 
Increased 6% Between 1978 and 1980 



. the \a\i 



Ttiis report fs bo^ed upon ihe hnd/.iK^ the \alionoi Saence foitndotiQn s \SSf} Surv«y of 
5cjpn{jMc ^j/id En^inepnn^^Pf-r^i^n^^i Lmfiloxedot InneT^iUfS ond Coile^^s Jonuor) 1980 which 
ivcis moiled to oppTOximQieiy 2 joQ omv^mne^ and colleges offerjng a progrQm in the sciences 
or ensjnpprm^ E$hmQ\p$ mode hr nonrespondenis represpnl 21 percenl of ihe tofoi number of 
^cifn\nts iSud engineers er?ipiO\ed in unixersitjei and colieges 
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Highlights. 

• An e^iJinate5323 000 sCianhsis and engineers were 
emploved at ins^jjutions of higher education m Januarx 
1980 ThTS represents an axerage annua! increase of 3 
percent o\ er 1^78 lex els the last > ear N'SF conducted 
a f uH-scale \ ersion uf this sur\ e"^ The 19"'8-80 expan- 
sion in .academic science and engineering (S/E) per-* 
sonnel rriatched the 1973-78 average rate of growth of 
the S/E labor force m i\ni\ery(ies and colleges 

• Conlinued)?ro\\ th Tn academic S emplo\mentoc 
curred betueen 1978 and 1980 in parallel uHh strong 
industrial demand foi doclordle-holdera Emplu^n^enl 
of S'E doctorates b\ business and mdustrx increased 
more than tuice as rapidi> aab> educational institu- 
Hons between 1977 and 1979 {16 percent compared to 
7 percent) ^ 

•/Afler a 5-\ ear period 1973-78 duringuhich theannual 
growth rale of part-time S/E personnel exce^^ded that 
fo*- full-timers 6 percent to 2 percent, universities and 
colleges reported that betu een 1978 and 1980^olh full- 
and part-limers»increased 3 percent per \ earfchart'^) 



-•Data ffom an 4bbre\uted of S/E ^fr«onnfl at d<>ctoraie" 

cranimjt institu^iQif* 1979 ih^i wer« combined ^ith ihe iQil-scaie 
19W »ur\e\ dAM mdjc^ie that tbf 5 t emp]o\mfnt growth occurred* 
at awui thf »ame raits lO boi^ thp 1976 79 and 197$-^? pcnodi 

National Scitfntfi'oundatton Char^ct^fiitjCsofDocio/oJicjenrisls 
ond itnjime^rj 4hr t niird 5to(f J57<J ^Di'tajlfd SuiiitjcaS T»blf»j 
INSf' 60-323M^^^3^lln]Eta^ DC l»61l t«bt«'2 
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The slowdown in part-time hiring rates was traceable 
to 2-vear institutions where the number declined by 1 
percent per year, down sharply from the 12-percent 
annual growth reported between 1973 and 1978 

Chart 1. Scientists and «ngine«r3 «mployed at 
universttles and colleges by status ^ 
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• Hrtut^cn 197« tind 1980 t|io 6.pt?rcenl per vear 
):rn\\\h rotunl \%oincn $ h pujfo^^iundls omploved full 
time in ihe ac^ulcmic scrUir uxc^vde^l ihc growlh rale 
f<,r mm wiutU v\ds ^ ix^rtt-nl poi \eai This paliern 
m,»ich<;iijhe a>.erdge \\u\r\\ rtiltis* of jncredse for men 
.ind \%*^men l)el\%een \Theji NSi- lijsl c>>llecled 
data b\ sex— and 1979 Despjie Uieir rapid rale of 
imrfjose iiunn^ ihe enlir> 1^74.80 perjod women aci 
( ouuu d for tiuW la pt*r(^<'nt uf f uU-hmers emplo>ed in 
A\ h'b (liSLiphne^ m l^«t> mnginp from-ar^iigh 
[>e4-centmp?\clu;lo^>. lo :^percenl in engineering Also, 
tl.iidvtolleLleJ for ihe firsi timQ m 1980 indicate that 
^6 percent of dll pari limers'empb) ed in 9^E areas 
wen* uonTen 

• Much of the" 1979-60 S/ h p<^rsonne]« growth in 
academe occiiTred ifi Idrxeiesedrch-onenled universi- 
tfcs As d group ihe iVi* i<irg»*^i acad^^micS.Eeciplov- 
ers reported lhai b>fe persunnt?! engagHjJ m R&D ac- 
tiMlje^jri full-iime-eqaJ\dlenl if'TLj terms— increased 
4 perceni per vear beUveen 1^78 and 1980 Thesf in- 
stitutions also reported' a 5-percenl per >ear rise in 
constant dollar R&b spending! during this period ' 

• Thegro\\th rate of PTE s engo^ed iitR&D activities 
for academe as a vvhoie ^.\as onK 1 percent per yeaf 
between 1978 and 1980 In contrast to the 4-percent an- 
nual increase reported h\ thy 100 largest academic S/E 
emplo>ers. all olher institutions reported a nel decline 
averaging 7 1 percent in ihe number of PTE's involved 
in research during this period Growth in RAD aCtivi- 
tiestor the entire sector was reported in fOur S/E areas, 
with the largest rise sho\\ri in engineering, up IQ per- 
cent per year during the 2-vear span In the social 
sciences, R&D inyolvemenl dropped markedly, down 
12 percent per year 

• The a-percjBjy anr*uai growth rate of FT&'s engaged 
;n academic research contrasts with that of the indus- 
trial sector, wher^e R&D employment rose at 6percent 
per year in the 1978-80 period, twice the growth rale 
reported between 1973 and 1978 * 

Employment Status . - ^ 

For the first time since the eaylj seventies, both fuU- 
and part-time S/E employmeflt increased al the same 
rate between 1978 and 1980—3 percent per year Dur- 
ing the previous f i ve^ears, 1973-78. the average annua! 
growth rate for pa/t-timers exceeded that for full-timet«, 
6 perceni to 2 percent 

Full-timers who entered ihe aca'demic S/E ranks 
have recently lachievea tenure at significant rates For 



*N«t)on«l Saertce Founds iioh Acod^rmc Scjenc* RaO rund*. Fi«oJ 
\eaM979(Q*t*itedSlarii1ictlTablMHNSF61 501) |W*ihln|ton DC 
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exdmf)le, irv^a recent surges pdrlially funded hy^ NSF, 
unuersUies arttl ^-vear colleges (uhere most of the 
5*)car gro\\lh in futl-limers hdsr occurred) reported 
Ihdl during the 1978-79 dCddemic >edr three of every 
fue full-lime faculu considerid for advancement re- 
c«uod<tfcnupe One in l\\ e remained eligible for future 
reconsideration Prior to beinj? considered (pr tenure, 
Ihese facull>^,members had spent an average, of five 
years in their positions ^ • ' " 



Type of Institution 

As a group, doctorate-granting universities accounted 
for all of the increase in total S/'Lemplo\rxienl between 
1978 nnd 1980 The 197^-80 growth rates for both full- 
dnd pdrl-lime S^L ptr^^nntl in doctorate inslilulions 
vverD higher than ihe rale^ reported in the 1973-78 
periud (table 1| Large research-oriented docloratetti- 
staaiions fueled most of the overall S/E personnel 
grov\lh Tor exan>ple ifie 100 largest docloraie univ^er- 
siues having the highest S^E^professional staff totals 
accounted for almosl^two-lhuds of the 1978-80 increase 
in lolal S/E emplo>menl in academe In contrast, 
academic institutions that do not grant the doctorate 
reported a yearly 1-percenl decline in S/E employ- 
ment between 1978 and 1980. following five years of 
4^percent increases per year 



Table 1 . Scientists and engineers employedat 
universities and colleges by level of 
Institution and employment status 
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R&O Activity , 

When measured in FTE ftrms. the number of academic 
scientists and engineers engaged in R*D activities 
rose 2 perceni overall between 1978 and 1980, or at an 



*Fr«nk| At<»Uek and Irene L Comberf Ten urt Proctice* ot Four 
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av^age rate of i percent per year " This is5ign*ficanlj> 
lower lhan ihe 4-perceni av«ra«e annual increase be- 
Uy^en 1973 and 1978 

The slowdown in R&D employment gftiwth was nol 
consistent acrbss all l> pes of institutions As nOted, Ihe 
100 largest institutions ranked in terms of S/E employ- 
ment continued to report a 4-percent average apnual 
growth in FTE s involved in R&D projects in the 1975-60 
period These leading institutions accounted for three- 
'foTirthrunjjie iotai numbcr uf R«D ytitjagtid FTE'i a!id 
four-fiflKs of all funds for sponsored research and 



Chart 2, Scientists and engineers employed at, 
iiniversitfes and colleges by (teld 



developmeht performed m the academic sector in td79 
Between 1978 at\d 1980 scientists and engineers en- 
gaged m R&b activity increased ui four of the seven 
major S/E fields*! led by engineering'with an average 
annual addition ^f 10 percent The physiQ^K environ- 
mental, and life scienpes increased at about 2 percent 
per year The largest rale of decline in FTE's jnvolved 
in research occurred in the social sciences, down 12 
percent per year, psychology, down 10 percent, ^nd 
mdthemadcal and computer sciences, 7 percent 

■ 

Field of Employment 

iSmce 1973. academii S/E employment has increased 
in all S/E fields with average annual growth fates 
ranging from 6 percent in the mathematical and com- 
puter sciences tb 2 Q^rcent in the physical sciences, ^ 

In 1978*60, acadetnic employment of scientists and 
^gineers expanded in five of the seven major S/E 
fields For the first time^ however, declines were re- 
poited in Ihe social sciences and psychology {chart 2} 

Despite the academic personnel increases in eng|^ 
neering, nearly 9 in 10 engineering colleges repoi^ted 
in a recent study that their ability to recruit and Re- 
tain full-lime faculty worsened during the last few 
years because of comp'ettlionr from industry* and that 
as of fall 19%0. a substantial number of academic ^gi- 
neering positions were unfilled ' 

Institutional Control 

Total S/B employment at publicly controlleud univer- 
sities and colleges increased dt^ slightly faster pace. 
3 percent per year, than at private institutions, up 2 
percent per year between 1978 and 1960 During this 
period both full- ai>d part-time S/E employment in- 
creased al public schools, averaging 3 percent per year 
and 5 percent per year, respectively Private insdtu 
lions, on the other hand, reported thai full timers in 



•Tht ttrtn, 'FTE-m*«ur«d R*0 «cti\lJle* rtfert lo tlra« iptni on 
Hp«r«t«ly bDd|«(«d rtMtrch *nd developmtnt »n i«nu«r> of ««ch 
y««r«nd dots not indudf iime >pent (>n d«p«iimem«J irir«r^hvi vny 
rtM«rch •ciivitiM owning In the »umme; 
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creased 3 perceni per year in the i975-60 period but 
employment of part-time pers6nn^l' declined i percent 
annually i ^ ^ 

For the entire period studied. 1973-80 total S/E em- 
ployment at public insiilutions increased at an average 
rate of 4 percent per -year compared lo-i'Percenl in 
private institutions No single factor explains why S/E 
growth has occurred most rapidly in public schools 
There was. however, significant S/E personnel expan- 
sion during'the 1973-^0 period at seyeral large State 
universities, e g . the Louisiana State Un^ersity sys- 
tem* and the campuses ot ihe University of Texas, as 
medical faciliues were expanded in lespunse lo Slale^ 
health care prpgram$ Grov\th also occurred in many 
State institutions wh^re research prpgrams related to ^ 
local industries have been established 



SexofS/EPefMonneL 

UniversiliQs and collejies conlinued jo hire uomen^ 
scientists and en^eers about three times (he rajf - 
of men Beginning in 1974. when X'SF [\zsi collected 
data on full-timers b\ sex. the average yearlv^owth 
•rate for'vvomenlias exceeded ihai for men— "CpyfLtiiU 
comp'ared to 2 percent AHhoTjgh \vom«n ar^ being 
added to the ranks of S/E personnel at a faster rate, 
their impact on particular disciplines has changed 
slowly For example. v\omen S/E professionab accounted 
for only 18 percent of the full-time S/E tt)tal in^cademe 
in 1380, compared to 15 percenUn 197^ Women accounted 
for less than 3 percent of all full-timers m engineering 
compared to 26 percent of all ps\chologists m 1980 
(chart 3) Never tfiel^ss. among fulhtimers employment' 
of v%omen has increased mos< dramatically since 197*1 
in the environmental sciences and engineering where 
they ha\ e averaged annual increases of 16 percent and 
14 percent, resp'ecttvelv 

In all seven major S/E fields the proportion of women^ 
part-timers exceeded thatof yeomen full-timers in 1960. 
In psychology* women compnse'd over 40 percent, of 
the part-time S/E staff and \n five other fields they 
represent one-fourth or more of the part-tim^e^/Estaf f 
Only in environmental sciences and j&ngineering are 
their.proportions lower * ^ 



Chart 3^ Women as a percent ol ^fienysts and SMineers 
employed at untversittes and colleges by stat& 
January laeo , A 



The report, Acad^*mic Science Scientists and Engi- 
neers. January 19SQ (Detailed Statistical Tables) (N'SF 
81-307). can be obtained from the Divisiofi of Stiepce 
Resources Studies* National Science Foundation. 
Washington. D C 20550 For infofma^jon on the availa- 
bility of dat^ tapes* please call Moshman As«opiates, 
Inc * at 301-229-3000 ^ 
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